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Docket No. KTC-109 

REPLACEABLE SCA DRIVE ADAPTER BOARD 
5 FOR A REMOVABLE DISC DRIVE CARRIER 

BACKGROUND OF THE INVENTION 

10 1. Field of the Invention . 

This invention relates to a replaceable SCA (single connector attachment) drive adapter 
board for use in a remote disk drive carrier that is removably received in a computer storage 
P enclosure or chassis. The SCA drive adapter board may be quickly and easily replaced to 
;if minimize down time and repair to the disc drive carrier as a consequence of SCA drive interface 
|33 connectors wearing out following many insertion/removable cycle of the carrier to and from the 
jS chassis. 

| y 2. Background Art . 

With the advent of personal computers and workstations, it is often necessary to remove 

20 the medium on which computer data is stored. For example, it may be desirable to remove a 
storage medium so as to be carried to a different site and/or to a different computer system. It 
may also be desirable to remove the storage medium to a secure location when the computer data 
stored thereon is particularly sensitive or secret. To accomplish the foregoing, computer storage 
media (e.g. disc drives) are affixed to carriers that are removably received within a storage 

25 enclosure or chassis that is located remotely from a host computer. The removable disc drive 
carrier is simply pulled out of its chassis on an as needed basis. Either the original disc drive 
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carrier or a different carrier can be returned to the chassis. This insertion/removal cycle of the 
carrier usually occurs numerous times throughout the workday. 

As will be known to those skilled in the art, each time that the disc drive carrier is inserted 
within its chassis, the disc drive affixed thereto must be electrically interconnected with a host 
computer by way of a plurality of interface connectors. In fact, ribbon cable commonly runs from 
a disc drive to terminate at a disc drive interface connector which must be mechanically coupled 
to a complementary disc drive interface connector within the carrier. As a consequence of the 
repetitive connect/disconnect cycles to which the disc drive interface connectors are subjected 
during the corresponding insertion/removable cycles of the disc drive carrier, one or both of the 
complementary (e.g. male and female) interface connectors wears out. 

Accordingly, the removable carrier will experience down time whenever it is necessary to 
replace the disc drive interface connectors. Because of the large number of connect/disconnect 
cycles to which the interface connectors are subjected over time, the conventional removable 
carriers and the disc drives associated therewith are frequently out of service while awaiting 
repair. What is more, the ribbon cable used to electrically connect the disc drive to an interface 
connector within the carrier typically consumes a relatively large amount of space which increases 
the size requirements of the carrier. 



SUMMARY OF THE INVENTION 
A replaceable SCA (single connector attachment) drive adapter board is disclosed below 
to overcome the aforementioned inefficiencies associated with the short life expectancy that 
characterizes commonly used drive interface connectors so as to reduce the down time of the disc 
drive carriers with which the interface connectors are associated. The SCA drive adapter board is 
removably attached to the rear of the removable carrier within which a computer disc drive is 
affixed. A (e.g. female) SCA drive interface connector is mounted on a first face of the 
replaceable SCA drive adapter board. This drive interface connector on the adapter board is 
detachably coupled to a complementary male (e.g. male) SCA drive interface connector at the 
back of the disc drive. A (e.g. male) SCA backplane interface connector is mounted on the 
opposite face of the removable SCA drive adapter board. In the installed configuration, with the 
removal disc drive carrier returned to a chassis that is remote from a host computer, the backplane 
interface connector mounted on the adapter board is detachably inserted within a complementary 
(e.g. female) SCA backplane interface connector that is affixed to the backplane of the chassis and 
interconnected with the host computer via a plurality of host interface connectors. When the disc 
drive carrier is removed from its chassis, the male SCA backplane interface connector mounted on 
the replaceable SCA drive adapter board is pulled out of the female SCA backplane interface 
connector. 

The detachable coupling between the complementary SCA drive interface connectors 
mounted on the first face of the replaceable SCA drive adapter board and on the disc drive 
eliminates the conventional use of long ribbon cable within the disc drive carrier. Thus, space 
consumption within the carrier will be advantageously reduced. In the event that the SCA 



backplane interface connector that is mounted on the opposite face of the replaceable drive 
adapter board should wear out as a consequence of undergoing repetitive connect/disconnect 
cycles with the complementary SCA backplane interface connector, the drive adapter board is 
simply removed from the rear of the disc drive carrier and discarded. A new SCA drive adapter 
board having fresh drive interface and backplane interface connectors at opposite faces thereof is 
quickly and easily returned to the disc drive carrier and coupled to the disc drive. Accordingly, 
the disc drive carrier is advantageously returned to service after only a short down time and with 
only minimal repair requirements (i.e. to remove and replace the SCA drive adapter board). 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 shows a remote computer chassis within which is located a removable disc drive 
carrier to which the replaceable SCA drive adapter board which forms the present invention is 
removably attached; 

FIG. 2 is a cross-section of the remote computer chassis taken along lines 2-2 of FIG. 1; 
FIG. 3 is a side view taken along lines 3-3 of FIG. 2 showing the removable disc drive 
carrier within the chassis; 

FIG. 4 is a top view showing the removable disc drive carrier being withdrawn from the 

chassis; 

FIG. 5 is a side view of the removable disc drive carrier shown in FIG. 4; 
FIG. 6 shows one face of the replaceable SCA drive adapter board; 
FIG. 7 is a side view of the replaceable SCA drive adapter board; 
FIG. 8 is a top view of the replaceable drive adapter board; 

FIG. 9 shows the opposite face of the replaceable SCA drive adapter board of FIG. 6; 



FIG. 10 shows the outside facing wall at the rear end of the chassis within which the disc 
drive carrier is removably received; 

FIG. 1 1 is a side view of the rear end of the chassis; 

FIG. 12 is a top view of the rear end of the chassis showing the back plane thereof; and 
5 FIG. 13 shows the inside facing wall at the rear end of the chassis. 

DETAILED DESCRIPTION 

Referring initially to FIGs. 1-5 of the drawings, the replaceable SCA (single connector 
;lp attachment) drive adapter board (designated 25 and best illustrated in FIGs. 6-9) which forms the 
^ present invention will be better understood by first describing the environment in which the 
q adapter board is used. To this end, FIG. 1 of the drawings shows a computer storage enclosure 
(i.e. a chassis 1) in which a plurality of remote computer drives are housed. That is to say, the 
■P chassis 1 in which the drives are housed is separated from its host computer. In the present 
; j| example, the computer drives are disc drives (only one of which, designated 5, being shown). 
Each disc drive 5 is secured to a disc drive carrier 6 that is adapted to be removably received 
within the chassis 1 (best illustrated in FIGs. 4 and 5). A handle 8 to which a pulling force is 
applied is attached to each carrier 6 to enable the carrier to slide outwardly from the chassis 1 via 
a window 10 formed at the front thereof. 

20 

A male SCA drive interface connector 12 is mounted directly at the rear of the disc drive 5 
of disc drive carrier 6 to be detachably connected to a complementary female drive interface 
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connector 14. The drive interface connector 14 is, in turn, connected to a male SCA backplane 
interface connector 16 that is mounted at the rear of the removable disc drive carrier 6. 

In the installed computer storage assembly, when the removable disc drive carrier 6 is 
5 slidably received within its chassis 1, the male backplane interface connector 16 at the rear of 
carrier 6 is detachably connected to a complementary female SCA backplane interface connector 
18 that is associated with a backplane 20. In the present example, the backplane 20 is affixed to 
the inside face of the rear end 3 of chassis L However, it is to be understood that the backplane 
Q : with which the backplane interface connector 18 is associated can also be a suitable printed circuit 
[B) board on which computer interface circuitry is located. 

g Referring briefly to FIGs. 4 and 5 of the drawings, those skilled in the art will recognize 

O that the disc drive carrier 6 which encloses the disc drive 5 is typically removed from (and 
ill returned to) the chassis 1 many time during each day. Accordingly, the male and female 
[IS backplane interface connectors 16 and 18 are correspondingly detached from (and reconnected 
to) one another many times. As a consequence of the many connector/disconnect cycles to which 
the male and female backplane interface connectors 16 and 18 are subjected over time, the male 
backplane interface connector 16 is known to wear out. That is to say, while the male backplane 
interface connector 16 is preferably chosen to require a low insertion force (to be easily received 
20 by female connector 18) and be capable of withstanding a high cycle count, such backplane 
interface connector 16 is, from time-to-time, in need of replacement. 
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In accordance with the present improvement, the replaceable SCA drive adapter board 25 
is provided to facilitate a quick, easy and efficient replacement of the male backplane interface 
connector 16 after it becomes worn out following the repetitive removal and return of disc drive 
carrier 6 to chassis 1 and a corresponding number of connect/disconnect cycles between the male 
SCA backplane interface connector 16 and the female SCA backplane interface connector 18. In 
this regard, and turning now to FIGs. 6-9 of the drawings, the replaceable SCA drive adapter 
board 25 is shown having the female SCA drive interface connector 14 mounted on a first face 
thereof and electrically interconnected with the male backplane interface connector 16 mounted 
on the opposite face. 

The SCA adapter board 25 has a set of holes 26 formed at the corners to receive suitable 
fasteners by which to permit the adapter board to be attached to the rear of the disc drive carrier 6 
(best shown in FIG. 2 and 3). In this same regard, the aforementioned fasteners also permit 
adapter board 25 to be removed from the disc drive carrier 6 when the male backplane interface 
connector 16 is in need of replacement after wearing out as a consequence of completing 
numerous connect/disconnect cycles with female backplane interface connector 18. 

By virtue of this improvement, the replaceable SCA drive adapter board 25 having the 
drive interface connector 14 and the backplane interface connector 16 mounted on opposite faces 
thereof may be quickly and easily removed from the disc drive carrier 6 to be discarded and then 
replaced with a new drive adapter board having a fresh pair of interface connectors 14 and 16. 
The foregoing placement requires only minimal downtime for the disc drive carrier 6 while 
avoiding the rewiring and repair that have heretofor been associated with removable disc drive 



carriers having conventional SCA interface connectors detachably connected one to another. 
What is more, the addition of the removable SCA drive adapter board 25 as herein disclosed 
eliminates the space consuming ribbon cable and connectors that are common to conventional 
removable disc drive carriers. 

The replaceable SCA drive adapter board 25 shown in FIG. 6-9 includes a connector 
alignment guide 28 surrounding the female drive interface connector 14. Female interface 
connector 14 is positioned on the first face of the adapter board 25 so as to be aligned with and 
mated to the male interface connector 12 at the rear of the disc drive 5. The male backplane 
interface connector 16 at the opposite face of adapter board 25 is positioned so that the outwardly 
projecting terminal block 17 thereof is aligned for insertion within an opposing cavity (designated 
36 and best shown in FIG. 12) of the female backplane interface connector 18 that is affixed to 
the backplane 20 at the inside face of the rear end 3 of chassis 1. A pair of pin receptacles 30 are 
formed at opposite ends of the backplane interface connector 16 in order to slidably receive 
respective guide pins (designated 34 and also best shown in FIG. 12) which project outwardly 
from the female backplane interface connector 18. 

Details of the backplane 20 and the SCA interface connectors at the rear end wall 3 of 
chassis 1 are disclosed while referring to FIGs. 10-13 of the drawing. As described above, the 
backplane 20 is affixed to the inside face of the rear end 3 of chassis 1 . As is best shown in FIG. 
13, a series of holes 32 are formed in the backplane 20 to receive suitable fasteners by which the 
backplane 20 is affixed to the rear end 3. The female SCA backplane interface connector 18 is 
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positioned on the backplane 20 so as to be aligned with and mated to the male SCA backplane 
interface connector 16 of the SCA drive adapter board 25. 

Projecting outwardly from opposite ends of the female backplane interface connector 18 
5 are the pair of guide pins 34. The aforementioned cavity 36 is recessed within the backplane 
interface connector 18. In the installed computer storage configuration illustrated in FIGs. 2 and 
3, with the drive adapter board 25 affixed to the rear of the disc drive carrier 6, the outwardly 
projecting terminal block 17 of the male backplane interface connector 16 is removably received 
U : within the cavity 36 of the female backplane interface connector 18 at the same time that the 
;fjp guide pins 34 of female backplane interface connector 18 are slidably received by respective pin 
^ receptacles 30 (best shown in FIG. 9) in the male backplane interface connector 16. 

Located on the outside face of the rear end 3 of chassis 1 in which the disc drive carrier 6 
jV is removably received are a plurality of host interface connectors 40. The host interface 
connectors 40 are mated to the male SCA backplane interface connector 16 through backplane 20 
when the terminal block 17 of male SCA backplane interface connector 16 is received within the 
cavity 36 of the female SCA backplane interface connector 18. Host interface connectors 40 are 
connected (e.g. by means of wires) to the drive controllers of the host computer (not shown). 
Such drive controllers may include a RAID controller, and the like. The usual power connector 
20 42 is also located outside the rear end 3 of chassis 1. 

It may now be appreciated that by virtue of the replaceable SCA drive adapter board 25 of 
the present invention, a remote disc drive within a removable disc drive carrier can be 
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interconnected with a host computer with the carrier being repeatedly removed from and returned 
to a computer storage enclosure while maintaining the SCA coupling connectors in working order 
without requiring time consuming and inefficient repairs like those that have been experienced by 
removable disc drive carriers in the past. Moreover, the detachable coupling between the female 
SCA drive interface connector 14 on one face of the drive adapter board 25 and the male SCA 
drive interface connector 12 of the disc drive eliminates the conventional use of long, space 
consuming ribbon cable within the disc drive carrier. 



I CLAIM: 
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CLAIMS 



1. In combination: 

a computer disc drive carrier enclosing a computer disc drive, said computer disc drive 
having a drive interface connector; 

a computer storage chassis having front, rear and side walls, an opening through said front 
wall for removably receiving said computer disc drive carrier, and a plurality of electrical 
connectors at the rear wall by which the computer disc drive enclosed by said computer disc drive 
carrier is connected to a host computer; and 

a replaceable drive adapter board detachably connected to said computer disc drive carrier 
and having electrical connector means by which to connect the drive interface connector of said 
computer disc drive to the plurality of electrical connectors at the rear wall of said computer 
storage chassis to enable said computer disc drive to communicate with the host computer, said 
replaceable drive adapter board being removed from said computer disc drive carrier when said 
electrical connector means thereof are in need of replacement. 

2. The combination recited in claim 1, wherein the electrical connector means of said 
replaceable drive adapter board include a complementary drive interface connector to be mated to 
the drive interface connector of said computer disc drive and a backplane interface connector to 
be mated to one of said plurality of electrical connectors at the rear wall of said computer storage 
chassis. 
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3. The combination recited in claim 2, wherein said replaceable drive adapter board has first 
an opposite faces, said complimentary drive interface connector being mounted on said first face 
and said backplane interface connector communicating with said complementary drive interface 
connector and being mounted on said opposite face. 

4. The combination recited in claim 3, wherein said computer disc drive carrier has front, 
rear and side walls, said replaceable drive adapter board being detachably connected to the rear 
wall of said computer disc drive carrier so that said backplane interface connector on the opposite 
face of said replaceable drive adapter board is aligned with the one of said plurality of electrical 
connectors at the rear wall of said computer storage chassis, 

5. The combination recited in claim 4, wherein the backplane interface connector mounted on 
the opposite face of said replaceable drive adapter board is a male SCA backplane interface 
connector having an outwardly projecting terminal block. 

6. The combination recited in claim 5, wherein the one of said plurality of electrical 
connectors at the rear wall of said computer storage chassis that is aligned with and mated to said 
male SCA backplane interface connector is a female SCA backplane interface connector having a 
cavity formed therein in which to removably receive the outwardly projecting terminal block of 
said male SCA backplane interface connector, said terminal block being pulled out of said cavity 
when said computer disc drive carrier is removed from said computer storage chassis. 
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7. The combination recited in claim 6, wherein said female SCA backplane interface 
connector is mounted on a backplane of said computer storage chassis, said backplane affixed to 
the rear wall of said computer storage chassis. 

8. A computer disc drive carrier adapted to be removably received within a computer storage 
chassis to which a backplane is affixed, said computer disc drive carrier comprising a computer 
disc drive to which an SCA drive interface connector is attached, a replaceable SCA drive adapter 
board including first and opposite faces, a complementary SCA drive interface connector mounted 
on said first face to be mated to the SCA drive interface connector of said computer disc drive, 
and an SCA backplane interface connector mounted on said opposite face to be interconnected 
with a host computer via the backplane of the computer storage chassis to enable the computer 
disc drive to communicate with the host computer, said replaceable SCA drive adapter board 
being removed from said computer disc drive carrier when said complementary SCA drive 
interface connector or said SCA backplane interface connector respectively mounted on said first 
and opposite faces thereof are in need of replacement. 
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ABSTRACT OF THE DISCLOSURE 
A replaceable SCA drive adapter board detachably connected to the rear of a disc 
drive carrier that encloses a remote computer disc drive and is adapted to be removably 
received within a computer storage chassis. The SCA drive adapter board has a SCA 
5 drive interface connector mounted on one face thereof to be coupled to a complementary 
interface connector of the disc drive and an SCA backplane interface connector mounted 
on the opposite face to be coupled to a host computer via connectors at the backplane of 
the computer storage chassis to enable the disc drive to communicate with the host 
computer whenever the disc drive carrier is returned to the computer storage chassis. The 
10 SCA drive adapter board is quickly and easily removed from the disc drive carrier and 
replaced to reduce down time and repair as a consequence of the SCA backplane interface 
connector wearing out following many repetitive insertion/removal cycles of the disc drive 
carrier to and from the chassis. 
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PATENT 

Attorney Docket No. : KTC-109 

DECLARATION AND POWER OF ATTORNEY 

As a below named inventor of the invention claimed in the attached application for United States 
Letters Patent, I hereby declare that: 



INVENTORSHIP IDENTIFICATION 

My residence, post office address and citizenship are as stated at the end of this declaration next to 
my name; I believe I am the original, first and sole inventor (if only one name is listed below) or an 

3 original, first and joint inventor (if plural names are listed below) of the invention which is claimed in 

1: the attached application entitled: 

REPLACEABLE SCA DRIVE ADAPTER fcOARD 
n. FOR A REMOVABLE DISC DRIVE CARRIER 



3 INVENTORSHIP CLAIM 

M I do not know and do not believe that this invention was ever known or used in the United States of 
;if America before my or our invention thereof or patented or described in any printed publication in 
,i any country before my or our invention thereof or more than one year prior to this application, that 
this invention was not in public use or on sale in the United States of America more than one year 
prior to this application, that this invention has not been patented or made the subject of an 
inventor's certificate issued before the date of this application in any country foreign to the United 
States of America on an application filed by me or my legal representatives or assigns more than 
twelve months prior to this application, and that no application for patent or inventor's certificate on 
this invention has been filed in any country foreign to the United States of America prior to this 
application by me or my legal representatives or assigns, except as follows: 



> NONE 



ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 

I have reviewed and understand the contents of the attached application, including the specification 
and claims thereof, and acknowledge my duty to disclose information which is material to the 
patentability of this application in accordance with Title 37, Code of Federal Regulations, Section 
L56 (a). 
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PRIORITY CLAIM 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119 of any 
foreign application (s) for patent or inventor's certificate, or of any PCT international application (s) 
designating at least one country other than the United States of America, filed by me on the same 
subject matter as set forth in the attached application, namely: 

> NONE 

3 I hereby claim the benefits under Title 35, United States Code, section 120 of any United States 
application (s) listed below and, insofar as the subject matter of each of the claims of this application 
; t| is not disclosed in the prior United States application in the manner provided by the first paragraph of 
!Jf Title 35, United States Code, section 1 12, 1 acknowledge the duty to disclose material information as 
^ defined in Title 37, Code of Federal Regulations, section 1.56 (a) which occurred between the filing 
3 date of the prior application and the national or PCT international filing date of this application: 



a > NONE 

POWER OF ATTORNEY 

As a named inventor, I hereby appoint the following attorney to prosecute this application and to 
transact all business in the United States Patent and Trademark Office connected therewith: 

Morland C Fischer Registration No. 26,881 

with offices located at 2030 Main Street, Suite 1050, Irvine, California 92614 (tel. 949-476-0600). 

Please direct all correspondence and telephone calls to Morland C. Fischer at the above-noted 
address and telephone number. 

DECLARATION 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
are made with the knowledge that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that such 
willful false statements may jeopardize the validity of the application or patent issuing thereon. 
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SIGNATURES 



Full name of first or sole invent^/ ^\^x Paul 



Inventor's signature: 

Date: ? ' ^O^O 



Country of Citizenship: United States of America 



Residence: 
Mailing: 



327 S. Citron 

Anaheim, California 92805 

327 S. Citron 

Anaheim, California 92805 
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